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てきている (石田， 1994a， 1994b;今井， 1994)。
犠々な微生物が盛務長を溶解する能力を持つこ
とは，以前から知られている (Stewartand Daft， 

















(Saffennan and Moris， 1963;山本， 1978)を
用いて検出するバイオアッセイ法が早くから
確立していた。そのため，これまでに，細菌
(Stewart and Brown， 1969; ShiJo， 1970; Daft and 
Stcwart， 1971， Bur巾amet al.， 1981; Yamamoto 
and Suzuki， 1990など) ，シアノファージ
(Saffemlan and Moris， 1963; Daft et al.， 1970 ; 
Cannon et 01.， 1976;前田，1993) ，アメーパ
(Y制御otoand S凶 ukl，1984) ，糸状菌 (Canter







には，Lysobocler属 (Shi1o，1970: Stewart and 
BrOWll， 1971 ; Oafi加 dStcwart， 1971， 1973) ， 
M戸ococcus属 (Bumhamet 01.， 1981， 1984; 
Dafi et 01.， 1985;山本， 1988; Yamamoto and 
Suz山i，1990)， Cytophaga属(Stewartand Browll， 
1969， 1970) ， Fleribacter属(Gromovet 01.， 
1972)などの滑走細菌が多く，真正細菌は少
ない (Bur巾amet 01.， 1976; Granhall and Berg， 











が見られた (Daftel al.， 1975; Stewart and Oaft， 



























撃を行う (Shi1o，1970; Daft and Ste¥¥'art， 1971， 












































Cylophaga属 (lmaiet al.， 1991， 1993;古城，
1992) ， Saprospira属 (Sakataet al.， 1991 ; Sakata 
釦 dYaswnoto， 1992)及び Vilreoscilla属 (Sakala
and Iwamoto， 1995)以外にも，真正細菌の防brio
属 (Isluoetal.，1989) ，バIteromonas属(菅原
ら， 1993; Imai el al.， 1995;坂田， 1994) ， 
Flavobacterium属(F出amiel al.， 1992; Yoslunaga 





























接触して直接攻離を行う場合 (Imaiet al.， 
1993 :按田I 1994;凶aiel al.， 1995)と，宿
主との接触を必要とせず，細菌の代謝産物に
よって溶解 ・殺藻が起こる場合(竹内ら，
1992 ;深見と西島， 1994: Imai el al.， 1995: 
































































1988 ; Yamamoto and Suzuki， 1990) ，その宿主
特異性が低いこと(Shilo ， 1970; Daft and 








の観察によるもの(Shilo ， 1970; Daft and 













































































































Tablc 2・1Composluon of CT medium. 
Ca(N03)2・4H20 15 mg 
KN03 10 mg 
MgS04・7H20 4 mg 
Na2・s・glycerophosphatc 5 mg 
Vit叩linBI μg 
Vitamin BI2 0.01 μg 
Biotin 0.01 μg 
TAPS. 40 mg 
P rv meta1 mixture 0.3 ml 
Distilled water 99.7 ml 
2t! 8.2 
P lV metal mixture 
FeC13・6H20 19.6 mg 
MnCl2・4H20 3.6 mg 
ZnCh・7H20 2.2 mg 
CoCh'6H20 0.4 mg 
Na2Mo04・2H20 0.25 mg 
Na2EDT A-2H20 100 mg 














































をplaqueforming wlIl (pfu) として表わした。
1.0 ml 0.1 ml 
Concen-
tratioo 
][ 1/10 1/10 
g一、-、 Water sample 







肱lStalgal CT O. S事 agar D11uted samples of 9 ml 
鼠lSpension (47oCl ¥oIater or sediment 
↓…lay 
light 
Incubat剖 fortwo w田 ks
a.t 2SOC under 2，α)Olux 
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Fig. 2-4 Seasonal changes of lhe abundance of 
cyanobacteria and cyanobacteria lytic microbes at 
Yabase station in Soulhem Lake Biwa in 1985. (A) 
Cell number of A. soli陶tω'an'久(但B)Cωon叩c叩 t凶ratωiぬons隠 0ぱf 
chlorophyll-a and p仲hcωopがigmen瓜t，(C) Number of 

































Fig. 2・5 Scasonal changcs of 白e abundance of 
cyanobacteria and cyanobacteria 1戸icmicrobes at 
Shimosakamoto station in Soulhcm Lake Biwa in 
1985. (A) Cell num恥rof A. solilaria，但)
Concentrations of chlorophyll-a and pheopigment， 







Fig. 2-6 Large plaqucs fomlcd by c.戸nobaclenaI抑C































Fig. 2-8 Plaques fonncd b} cyanobacleria Iytic gliding 
bacleria on a la、，vn01' M，crocyst，s aeruginosa NIES-
E問1.6
99. 
Encl. 3 lake su禍
。S A 。S M J 
Sampling 
4 






































Table 2-2 Changes of lhe abundance of cyanobacteria 1戸icmicrobes， lhe abundance of cyanobacteria and 





Cel number of Concenlralion of Water 























Nurnber of plaque forming unIt'l 
il.!:l 
sωiment 



















1 Sep 1985 
28 Sep 1985 
50ct. 1985 
1 Sep. 1985 
28 Sep， 1985 
50ct. 1985 
1 Sep 1985 







J J M J A 
date 
Fig.2・7Seasonal changes of lhe abun也nceof cyanobacleria 1卯cInIcrobes 11 lhe surface ¥ . ater (0)剖 don lhe鈴江faceof 
総diment(・)， and lhc ab山由nceof chlorophyll・a(6) ul lhe surface川町 ulMes∞osms al Lake Suwa in 1986 
Microcystis aeruginosa slraUl NIES-99 was凶吋asa hOSl alga 
17.1 
.1 : Anabaena cylωdげcaM・1(IAM) was us吋 asa host 













































































































































































性は低いと報告されてきた (Shilo，1970; Daft 

























yeast， 500 mg; CaC1:2H10， 100 mg; agar， 1.5 g; 

















その他については， lAM， American Type Culture 
Collcction (ATCC) ， N1ES及ひ・発酵研究所(lFO)
の保存株をそれぞれ入手した。これらのうち，
A cylmdnca M・I(IAM)株，Synechococα'IS sp. 
ATCC27344抹，Chlorella pyrenoidosa C-28(IAM) 
抹及びC.remhardl7l 137・c(・)株は無菌培養抹
で，残りは単糠培養抹である。 4種4株の細菌
Eschertchla cob IF03366株 ，Baci/lus subli/is 











いては， TAP培地 (N~C1 ，40mg; MgS04・7H20，
10mg ; CaCh'2H20， 5rng ; K2HP04， 9.4mg ; 
KH2P04， 6.3rng ; Trace rnetal n， 1.0m/; g1acia1 
acetic acid， O.lm/; Tris， 242mg; distil1ed water， 
99.8m/)を用い，藍糠と同条件下で培養した。
























Tablc 2-3 Origin of cyanobacteria lytic bacteria isolated from Lake Biwa in 1984加 d1985. 
Strain number Samplin皇site Sampling date So町 旬
LB-l Shimosakamoto May 30，1984 Water 
LB-2 Shimosakamoto July 18， 1985 Water 
LB・3 Yabase July 31， 1985 Sedimenl 
LB-4 Yabase Augusl 23， 1985 Waler 
LB-5 Shimosakamoto October 2， 1985 Sediment 
LB-6 Slumosakamoto October 22， 1985 Sediment 
LB・7 Shirnosakamoto Octobcr 22， 1985 Water 
LB・8 Yabase October 22， 1985 Water 





















Fig.2・9Swann∞IOlUCSof Lysobacler sp. LB・Lon Vy/2 
agar medium. 




Tab1c 2-4 Some laXononuca1 characteristics of cyanobacteria切icbacteria isolated from Lak:e Biwa in 1984 and 1985. 
LB・1 LB-2 LB-3 LB-4 LB-5 LB・6 LB-7 LB・8 LB・9
Gram-stain 
Motilザ Glid.ing Gliding Gliding Gliding Gliding Ghding Gliding Gliding Gliding 
Shape Long r叫 Longr叫Longr，吋Longrod Long rod Long rod Long rod Long rod Long r，ω 
Size (μm) 0.6-0.8 0.4-0.6 0.4-0.6 0.4-0.6 0.4・0.6 06-0.8 0.4-0.8 0.6-0.8 0.4-0.6 
x2.44.8 x8.0-48 x3.2-4.8 x2.4-3.2 x3.2-4.8 x40-4.8 x3 2-40 x3 2~A x2.4-4.0 
Colony∞lor Yellow Orange Yellow Yelow Yellow Yellow Yelow Yellow Yellow 
OF-lesl 
Fermentative + + + + + + + + + 
Oxidative 
OXldase + + 土 + + + 
























Fig.2・10Midd1e 10g phase cels of Lysobacler sp. LB・1







Tab1c 2・5Origin of cyanobacteria 1戸icbacteria iso1ated from Lakc Suwa in 1985. 
Strain number Sampliog site SampIing dale Source 
LS・1 Lake Suwa Seplember 1 Sedimenl 
LS・2 EncJosUI芯NO.5 September 11 S巴diment
LS-3 Enclosure NO.l September 1 Water 
LS-4 Enclosure NO.I September 1 Water 
LS-5 Lake Suwa September 1 Waler 
LS-6 Enclosw芯NO.5 Octobcr 5 Sediment 
LS-7 Enclosure NO.5 Oclobcr 5 Sedimeot 
LS-8 Enclosure No.5 October 5 Sediment 
LS・9 Enclosure NO.5 Octobcr 5 Sediment 
LS・10 Enclosure No.5 October 5 Water 
















Tablc 2-6 Origin of cyanobacteria lytic bactena Isolated frorn Lake Suwa in 1986. 
Strain number Samplin皇site SamPling date Source 
LS・12 Enclosure NO.6 August 19 Water 
LS・13 Enclosure NO.6 August 19 Water 
LS-14 Lake Suwa August 19 Water 
LS-15 Lake Suwa August 19 Water 
LS・16 Enclosure NO.3 August 19 Waler 
LS・17 EIにlosureNO.3 Au忽1St19 Water 
LS・18 Enclosure NO.3 August 19 Sediment 
LS・19 Enclosure NO.3 August 19 Scdiment 
LS・20 Enclosure NO.6 August 19 Sediment 
LS・21 Enclosure NO.6 August 19 Sedimcnt 
Table 2・7Sorne taxonomical characteristics of cyanobacleria lytic bacteria isolated frorn Lake Suw富山 1985. 
LS・1 LS・2 LS・3 LS-4 LS・3 LS-6 LS-7 LS・8 LS・9 LS・10 LS・1
Gram-sl.1in 
Motility Gliding Gliding Gliding Gliding Gliding G1iding Gliding Gliding Gliding Gliding Gliding 
Shape Long rod Long rod Long rlω Long rod Long rω Long rod Long r吋 Long rlω し伺grod Long耐 Long rod
Size (μm) 0.8 0.8 0.8 0.8 0.2心4 0.4.().6 0.6-0.8 0.4.0.6 0.6-0.8 0.6司0.8 0.4-0.6 
.4.0・H ><4.0・~.6 .3.2-4.8 ><4.0・7.2.3.2-4.8 ><4.0-S.6 ，3.2-4.0 ，2.4・3.2 _2.4・3.2 昆3.2-4.0 ><3.2-4.0 
Colony ∞lor Ycllow Yellow Ycllow Ycllow Ycllow Ycllow Ycllow Ycllow Ycllow Ycllow Yclow 
OF-tcst 
Fロmcnl.1tivc + + + + + + 句' 令 4ト + 
Oxidative 士 喝'
0幻due + 主 + 主 . イ炉 φ 
ulaJa民 + + . 
令，戸措jtivc;士，柚caklypclIitivc; -， ncgalivc 
18 
目の藍藻に対しては溶解活性を示さなかった













ATCC 29413株に対して I 8株がP.boryanum 
M-IOI(はM)株に対してそれぞれ溶解活性を示
Tablc 2・8Host specificities of cyanobacteria lytic gliding bactcria isolated from Lake Biwa by using Anabaena cylindri・ca





A. solltono (Lake Biwa)・
A. solllorlo NIES-80 (Lake K邸umigaura).
A. OfintS NIES・72(LakeKas叩吋gaura)
A. vo"oblbs ATCC 29413 
CylindrosJHr"，ulI IIchemforme ATCC 29412 
Pleclone川oboryonulI M・101(IAM) 
PhorlllldlUlII lenle (Lake Biwa) 
Chr似 ωcaJes
ミynechococclIssp. A TCC 27344 
Microcyslls oemglnoso NIES・99(Lake Suwa) 
M. wesenbergll NIES-105 (Lake Kasumigaura) 
Green Algae 
Chlorello pyr側 oldosoC-28 (IAM:】
Chlomydomonos remhordtli 
Bactcria 
Escherfchlo col IFO 3366 
BocIUus sublllS A TCC 6051 
B. megote"um A TCC 19213 
Mlcrococcus Iysodetkllcs A-τCC 4698 
Lytic b也cteria
LB-1 LB-2 LB-3 LB-4 LB-5 LB.{; LB-7 LB-8 LB-9 
+ + + + + + + + + 
土 + + + + + + 
+ + + + + + + + + 
+ + + + + + + + + 
+ + + 
+ + + + + + + + + 
+ + + + + + + + 
+ 




Re事UISwerc問ada1ler 14 days ofincubalion. Lytic activity in each t時tnoted as: + •8'出刈lysIS;士，weak Iysis or growth inhibitioo;ー，oolysis













Tab1c 2・9Host specificities of cyanobacteria 1戸icgliding bacteria iso1atcd from Lake Suwa by using Anabaella cylind.げca





A. solllo"o (Lake Biwa)・
A. solllorro NIES・80(Lake K酪umigau同).
A. offims NIES・72(Lakc Kasumigaura) 
A. vonoblllS ATCC 29413 
Cylmdrosperlllum IIchenφrme ATCC 29412 
Pleclonemo bory由nllmM・101(IAM) 
Phonmdlum lenle (Lakc Biwa) 
Chr∞cωωles 
Syne官ho叩 CISsp. ATCC 27344 
MlcrocySlis oe附glnosoN1ES-99 (Lake Suwa) 
L，ytic bactcria 
LS- LS- LS- しS- LS- LS- LS- LS- LS- LS- LS-
23 4 5 6 7 8 9 10 1 
+ + + + + + + + + + + 
+ + + + +土+ + + + + 
+ + + + + + + + + + + 
+ + + + + + + + + + + 
+ + + + + + 
+ + + + + + + + + + 
+ + + 
+ + + + + + + + + + + 
士
+ + + 
M. wesenberRIf NIES・105(Lake Kasumigaura) + + + +土+
Grccn Algac 
Chlorel/o pyrenofdoso C-28 (IAM) 土 土 土 土土
Chlomydolllonos retnhordlll 土 土
Bacteria 
Eschenchfo colt LFO 3366 
Boclllus slbllS ATCC 6051 
B. megolerlum ATCC 19213 土
Mcrc加coccusIysゅdeikllcsA TCC 4698 
Results we問 rcadaftcr 14ぬysof inωbalion. L}1ic activity in伺 chtCS1附ω回:+.g剖刈 1ysIS，土，、¥'eaklysIS or growth inhibili叩戸，no 
Iysis. 












Table 2・10Host s問 ificitJesof cyanobacteria Iytic gliding bactcna isol8ted合omLake Suwa by using Microcystis 




Anabaena cylmdflca M・1(IAM) 
A. afinls NIES-72 (Lake Kasumigaura) 
A. varlabllS ATCC 29413 。ImdrospermumIIchemforme ATCC 29412 
Pleclonema boワ咽numM・101(IAM) 
Phormldlllm I.nue (Lake Biwa) 
Chr附似ales
ミynechococωssp. ATCC 27344 
MlcrocySllS oerugmosa N厄S-99(Lake Suwa) 
M. aeruglnosa NIES-44 (Lake Kasumigaura) 
M. vlrldu NIES-102 (Lake K邸umigaura)
Aイ.vindis NIES・103(Lake Kasumigaura) 
A1. wesenbergll NIES・108(Lake Kasumigaura) 
Grccn AJgae 
Chlorela pyrenoldosa C-28 (IAM) 
Chlomydomonas 河川加rdll
Bacteria 
Eschenchla col IFO 3366 
8acllus mblls ATCC 60S 1 
8. megalenum ATCC 19213 
M凶rOoα町叫IysOod副ktfcsATCC 4毛;98
Lytic bacteria 
LS- LS- LS・ LS- LS- LS- LS・ LS・ LS- LS・
12 13 14 IS 16 17 18 19 20 21 
土土土士土土士土土士
土土
+ + + +ーーー+
+土+主+ +土土+ + 
+ + + + + + + + + + 
+ + + + + + + + + + 
+ +土+ + + + + + 
+ +士+ +土+ + + 
+ + + + + + + + + + 
+土+ー+ +ー+
Rcsuls we問 readaf¥er 14 days of incubation. Lytic activity in each tωt noted as: + • &侃刈Iysis;企.weak 1ysis町 g司W由也hibition;ー，no 
Iysis. 
21 
害活性を示したに留まったものが多く I A. 










































Anabaena catenula， Phormidium foveolarom及び
A. jlos-aquaeをそれぞれ宿主に用いてスコット
ランドの湖沼から単離されたMyxobacter(現在

























































(Stewart and Brown， 1970; Oaft et al.， 1985; 
























































LB・l株を， 0.5% カシトン (Oifco)を添加
した CT培地 500m!を入れた 21:容の三角フラ
スコに接種し，毎分 100往復の振とう培養器













































衝液を交換したのち， Mono S HR515カラム(フ











Fig. 2・1Cyanobacleria lytic aCli vIly of extraceUular 
enz戸neexcreled from Lysobacter sp. LB-l d町訂19










































































リセロー ノレを含む 5mMクエン酸緩衝液 (pH
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Fig.2・12 Ion exchange chromatograph profile of active fraction form Q Sepharose FF on Mono S， eluted 
明白lineargradient ofO-O.2M NaCI in 5mM ci回 tebuffer containing 5%以ycerol(pH 5.0). 
















































































…. . Concentration of 
Fig.2・14 Ion exchange chrornatograph profile of active fraction (A2) form Phenyl-Su戸roseon 
Mono S， eluted with lin回 rgradient of 0・O.lM1、laCIin 5mM citrate buffer containing 5% 
glycerol (pH 5.0). 
一一一一一.OoticaJ densitv at 280nm:・一一・.Prot伺seactivltv. 
31 
Fig.2・13 llydrophobic chromatograpb profile of active fraction (AI) form Mono S on PhenylふJperose，eluted with lin伺r
gradicnt of 1.2・OMammonium sulfate (0・10%ethylene gly∞りin5mM citrate bufferωH 5.0). 













































Fig.2・17 Po1yacry凶mdege1 e1eclrophoresis of purified 
enz戸ne














Fig.2・IS Gc1 chromatograph profue of active fraction 
from Mono S (A3) on Superose 6， eluted明白20mM
cilrate bu汀ercontaining 5%以ycero1釦 dO.2MNaC1
(pH 5.0). 
一ー一， Optica1 density at 280run; ・一一一--e，
Protease activity 
15 20 











































Total Purification step 
(%) (fold) ??， ， ? 、
100 1.3 X 10) 6.0 X 106 4，5∞ 5，0∞ CuHur官Ouid
17 
84 15 2.0 X 104 5.0 X 106 260 74 SalU1g-OU1 (ammonlum制lfalC)
。，-Oval加mln
.. soyin ~rum 
'-0 Albumin 
52 32 4.1 X 104 3.1 X 106 75 65 Q Sepharose Fast F10w 
→ 1~ 35 28 3.6 X 10
4 2.1 X 106 59 48 Mono S (日rst)
9 10 8 7 6 5 4 3 2 15 29 3.8 X 104 9.1 x IOs 24 24 Pheny1 Superose 
(xl0‘} 
Molecular Weight 4.0 34 4.4 X 104 2.4 x IOs 5.5 4 MOl1o S (sωond) 
Estimation of molecular wcight of purificd c回yme.Fig.2・16







0-0 .lB-l Prolns.A 
。 30 60 90 
Ir、cubationTime (mln) 120 
Fig.2・18 Cyanobacteria Iytic activity ofpurified eほ戸別
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〉
~5 。
雪 / 0-0 拘押嗣Ci'r・.-，咽4 4・喧-.. 10"，・4向咽“_..








4 5 6 7 自 9 10 11 12 
pH 
Fig.2-19 EfTecls oflcmperalure削 dpH. (A): ElTcl oflemperature on Ihe prol伺 seaClivity ofpurified e田戸ne.
(B): EfTecl ofpH on the protcase activily ofpurified e回戸nc.
31 
Table 2・12ElTct of inhibilors on山eaClvity ofpurified enz抑ne.















.1 : Ethylenediaminetetraacctic acid ・2: Phenylmcthylsulfonyl fluoridc 
た。精製されたプロテアーゼ (LB-lprotease A) 
は分子量が 32，000ダノレ トンのセリンプロテア





















































精製されている(W1titaker，1965， 1967; W1utaker 
et al.， 1965)。また， Myxobacter AL・l株(現














(Wingard el al.， 1972) ， 3つめの酵素は，日-
グルカナーゼとキトサナーゼ活性を示した
(Hedges and Wolfe， 1974)。























Stewart， 1971; Oaft el al.， 1973; Yamamoto and 





















































































A. cylindrica 培養ろ液での L8・1株の増殖
A. cylindricaを前培養と同条件下で培養し，

















































Fig.2・20Lysis of a trichome of Anabaena cylindrica M-l (lAM) by Lysobacter sp. LB-l. Bar-20，μm. 
(A) A拠出alyゆed甘ichomeof A. cy[indrica appeared in coc凶ture.
(B) Sevcral cells of A. cylind，げcawere di勾ointed合omthe trichome within one hour of observation 
35 
Fig. 2-21 Green clurnps ap~渇redin coculture. B釘=20μm
(A) A small clurnp consisted of several cεIls of Allabaena cyhnd，円caM・1(1AM)
(B) A small clump pl'吋uωdon a short trichome of A cylindバca
(C) A large加 d町 egularclurnp consisted of a large nurnber of parltally Iyzed cel of AのJ{indricaand a 
entrap似刈釦d開rtlaly1戸edtrichome of A. cylindnca on the surface of lhe clurnp 
(0) A clwnp∞ntaclmg W1th another one by m伺nsof bundle hke struclurc. 
36 
A B 
Oulsidt: A. cyli"drico OUI，idt: .. (1 U"driC-Q • 1 IJ-I 
C 。
Oul5.dt:、。網e ()ul制dt'、。nt




Fig.2・22 Necessity of cell・tcxell∞ntaclfor lhc 1ysis of Allabaena cylilldrica M-l (IAM) 
by Lysobacter sp. LB-I ηlfee pi民自 ofMILLICELL (MILLIPORE Ild， 12nlfn 
dlameler) were set in lhree sterilized 35mrn dlarneter pcln dlshes (C，。加dE) ， 
res戸当ctive1yInside ofMILLICELL was filled WI山O.3mJof dllul伺 culture(cell density 
¥l3S I.3x l06cellslml) of A. cylilldnca M-I (lAM). OULSldc of MILLICELL was filled 
明lh3 7m! of CT medium. Other two peln dislues (A and B) were fil吋W1lh4.0ml of 
dduted culture (回Idensity was 1 x 10scellslm/) ofバcylmdrlcaM・I(lAM). Zero pornt 
zero four m! of diluled culture (ωII density was I x 106凶 Islm/)of Lysobacter sp. LB-I 
明 sadd吋 toA. cylil耐 caculture in pe凶 dlshB， IsmSlde of MILLICELL of pe出 dlsh
D，andadd剖 toCT medjum in ouLSide of加m.LICELLof p山 1dlsh E， res似;:CllvelyTwo 
何回 dishes(A and C) were not inoculated wilh LB-I for∞山01Petn dlshes were 
1¥cubated al 250C under lhe fiuor官scenl1ump of 35μE'm・2・S.I(12L.l2D) for 9伽ys
AIlhough A. cylindrica was∞mplelely Iyzed 1 peln dlshes B創.ldD atler 9 days of 
InCU凶1I0l1， Il was 101 lyzed b) LB-I when se帥ralcdfroll baclenwn by mcmbrane filter 




















































































Fig. 2・26Growt.h of Lysobacter sp. LB-I when 
mocu1ated mto culture filtrate of Anabaena 
の，/lId円caM・1(以M).
16由y














































Fig. 2-25 Growth of Lysobacter sp. LB・1in t.he co・
culture Wit11 A/labae/laの，lindricaM・I(IAM). Each 
point indicatcs t.hc average oft.he duplicate. 
・，Gr。、川hcurve of A. cylindげca(oot inoc凶ated)
A， Growt.h curve of A. cylindrica (LB・1is 
inocωated) 












Inoculum size 0' LB・1;10・cell5/ml
4 6 8 10 12 
Incubation time (day) 
12 
Inoculum sizl 0' LB-1; 10' c・115/ml
Incubation time (day) 
接種後すぐに増加して培養














































e， Growt.h cぽveof A. cylindrica (oot inoculated) 
A， Growt.h curvc of A. cyli/ldrica (1noculurn size of 
LB-I is 2.5x10・∞l1s1m/)
・，Growt.h curve of A.の，li/ldrica(lnocu1urn size of 




Fig.2・24EtTect of t.hc inoculurn size of Lysobacter sp. 
LB-l on山e1ysis of Allabaella cylild.バ'caM・l




































Fig. 2-23 E汀ectof t1le growt.h phぉeof A/labaella 。，1"uJncaM・I(1AM) on t.he 1ysis by Lysobacter 
sp. LB-1 Each point mdlωtes t.he average of t.he 
duphcate. ・.Growt.h curve of A. cyli/ld.げca(not inocu1ated) 
A， Growt.h curve of A. cyll1ldrica (LB・Iis 
inocωated at lag phase.) ・.Growth curve of A. cyli/ldバca (LB-l 
inωulated at 10g phase) ・.Growth curve of A. cyli/ldrica (LB-l 
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3.0x 10scells/mlの最大細胞密度に達した。藍藻 (培養 6日目)の細胞と比べて，ややサイズが
の 4，8， 12及び 16日目培養液に細菌を接種
した区では，細菌はいずれの区においても対
照区を越える増殖を示し，培養 6日目にそれ











Log phase cell 
(6・dayculture) 
o hour 
Stationary phase cell 
(10-day culture) 






























させると報告している。また， Daft and Stewart 




定常期(培養 10日目)の藍部細胞について ている。一方，後者のタイプとしては， Stewart 




Fig.2・27 Lysis of stalional)' phase cels of A/labaella cy/ild.げcaM・1(IAM) by甘伺tmenl叫thpartiaJly 
puri白ed加d∞ncentratedο00・fold)cyanobacteria 1卯cer也ymeexαeted mto the culture medJurn of 















































































































































































あるとされている (WaJsby，1974a， 194b; Chorst 
and 8rz.eska， 1978)。また，細菌が利用できる
EOMはA.cylindricaの対数増殖期に放出され













































































































論している。また， Fraleich and Bumham (1988) 



























































































Lysobacter sp. LB・1株をカシトン 0.5%を添加
したCT培地で培養し，定常期の培養ろ液から
藍藻溶解活性を持つプロテアーゼの精製を試










至適 pHは 10-1 と極めてアノレカリ側にある
という特徴を有していた。

























































細菌として，Cytophaga属 (lmaiet al.， 1991， 





Flavobacterwm属 (Fukamiet al.， 1992) ， 
Alteromonas属細菌(菅原ら， 1993)及び暫定
的に Flavobacterillm属と同定された海洋細菌
(Yoshinaga et a/.， 1995)が単離されている。
珪穫についても，これを殺穫する細菌とし
て，滑走細菌のSaprospira属 (Sakataet al.， 
1991 ; Sakata and Yasumoto， 1992)と附reoscilla




菌が珪穣 Chaetocerosdidymum と Di似wn
brigh仰'eli をも殺践することも報告されてい





























































(tripticase (BBL)， 0.5g; ycast extract (D江co)，
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究所 (NIES) より入手した。珪藻S.cos(a(um， 

































N必lO) 170 mg 
N社i2PO.・2H20 15.6 mg 
Na2SiO) 244 mg 
Na2EDTA 11.17 mg 
FeCb・6H20 0.54 mg 
TRlS 500 mg 
P-I Metals'l 10 ml 
S-3 Vitamins'2 2 ml 
Agedぉawate.r upto 1，0∞ ml 
H 7.75 
.I:P・1Metals 
出BO:J 6.183 g 
MnCh'4H20 692.5 mg 
ZnCh 54.5 mg 
CoCh.6H10 2.38 mg 
CuCJ，・2H20 17 μs 
Aged鈴awater up to 1，000 ml 
.2: S-3 Vitamins 
VitaminBI 50 mg 
Calcium p加tothenate 10 mg 
Nicotinic acid 10 mg 
p-Aminobenzoic acid mg 
Bio山1 100 μs 
JJ1ositol 500 mg 
Sericulture 200 μg 
Th卯une 300 mg 
Vitamin BI2 l∞ μs 
















































Table 3・2Changes of various envirorunental factors and viable counts of heterotrophic bacteria at two stations in the 
Ariake S曲 in1989-1990. 
Stauon Depth Sampling Date 
No. ~ Dec.20 1an.9 Jan.17 Jan.31 Feb.13 Feb.28 
22 。WaterTemp. (OC) 12.7 10.1 10.2 9.5 11.1 12.1 
Salinity 30.40 30.43 30.30 30.56 30.81 30.76 
Chlorophyll-a (μgIり 4.5 8.8 5.1 12.2 10.5 4.8 
Viable Bacterial (CFUslm/) I.3x 103 2.5x103 6.0x103 4.7x103 2.4x 103 5.9x101 
Count 
B-I WaterTemp. (OC) 12.6 10.2 10.2 9.5 11.3 11.9 
Salinity 30.67 30.62 30.48 30.79 30.99 31.06 
Chlorophyll-a (pgl/) 4.9 9.4 4.9 15.5 12.0 4.9 
Viable Bacterial (CFUslm/) 9.5x102 2.8x103 5.3x 103 3.5x103 3.5x103 7.3x101 
Count 
24 。WaterTemp. (OC) 14.0 10.8 10.7 10.3 11.3 12.1 
Sa1Iluty 31.13 31.08 30.86 31.32 31.36 31.45 
Chlorophyll-a ωg1/) 2.6 5.4 3.4 10.9 10.2 4.0 
Viable Bacterial (CFUslml) 5.0x101 2.5x103 I.lxl03 5.2x102 4.5x 102 3.7x 102 
Counl 
8-1 WaterTcmp. (OC) ND 11.0 10.7 10.2 1.2 12.1 
Sa1inity ND ND 31.02 31.00 31.54 30.94 
Chlorophyll-a (Jlgll) ND 6.0 4.6 10.3 10.8 4. 
Viab1e Bacterial (CFUslmり 1.6x 101 8.lx101 8.1 X102 4.2xIQ2 6.6x 101 1.0x 102 
Counl 
ND: Not Detennined 
52 






Fig.3・2Changes of凶cterialtlora in surface制 d加ttom糊 tersat station 22凶thewinter of 1989・19如.
Om A、、、、』 B・1m
'uv"'¥ / / / 凪 If:'!:.立母/完治主/1'1T A I，..~_~… 1∞ 














































SIZe (μm) 0.5 
x5-8 
Flagellum 




G+C ratio 32.7 
Toble 3-4 Host spccificity of Cytopltaga sp. A5Y. 








加するとされている(lshidaand Kadot8， 1974， 




















































































































































































































































おり(定点 23では 190ωls/ml，定点 30では
60cells/m/) ，プランクトン現存量の大部分を
Table 3-5 Origin and the result of identification of diatom 1戸icbacteria iso1ated from the coasta1 water 
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A50 1995 Jan. 31 23 0 Cytophaga 
A51 1995 J加.31 23 0 Cyrophaga 











23及び 30のいずれにおいても， 8月 22日に
表層水でそれぞれ37500及び24000pfulmlの最



















































































性状を示した。 1994年 11月及び 12月に採取


















Marine or terrestrlal 




Table 3-6 Some taxonomical char百cteristicsof diatom Iytic Alferomonas spp. isolated from the Ariake S回 m




















































































































Marine or terrcstrlal 
Degradation of agar 
Catalasc 
Ox1dasc 
+ + + + + 












































































































































































































Table 3-9 Host specificity of diatom Iytic Cyloplraga sp. isolated from the Ariake Sea. 
盟主当盟主









































































年 1月と 2月に単離された 2株(A13株と A16























































































接攻撃を行う場合 (Imaiel al.， 1993;坂田，
1994 ; lmai el al.， 1995) と，宿主との接触を
必要とせず，細菌の代謝産物によって溶解・
殺穫が起こる場合(竹内ら， 1992;深見と西
島， 1994; Yoshioaga et al.， 1995; lmai et al.， 















































密度は， DAPI染色法 (Po巾加dFreig， 1980) 
に従い，落射蛍光顕微鏡下で直接計数した。





















前培養 した対数増殖期の S.coslatum NIES・
324抹を，50mlの改変 SWM-III培地を 100ml
容のPPキャップ付三角フラスコにいれたもの


















1.67x 1 05回llslmlに調整したものを 3m!入れた。
このときS.coslatumは， ミリセノレ内外の液量
の合計5m!に対して 1x 1 05 cels/mJの細胞密度と
ミリセ
SWM-Il 





















































Flg. 3-8 Scheme of the experimenl to detemine山eexistence of the nωessity of cel-to・celJcontacl of diatom阻 dbacleriwn 
for the lysis of thc diatom.百1TCCpieces ofMILLICELL (MILLIPORE Ild.) were set in the 3 wells ofmu1ti well plale， 
res戸ctively.Inside ofMILICELL (∞m凹巾nentsA. B and C) was filed叩th3mJ of di1uted cu1ture (ωU density was 
167x1OS'印JJslm乃ofSkelelolema cosωlum NIES-324. Outside ofMILUCELL (∞m戸出nenlsD. E佃 dF) was [U]ed 
with 2ml of modified SWM.ID mediwn. M叫tiwel1 plate was incubated at 15・Cundぽ the(]uorescent 1ump of 
35μE.m・2'S'1(12L: 120). A1ler 10也ysof incubation， 50μlofdilutedαuture of diatom 1ytic bactcriwn (田1densi砂川S
10'回lslm/)w悩 addedto S. costatum c凶turein inside of MILLICELL (∞m戸市町nlB) and 10 m叫ifiedSWM-m 
mediwn in ouωide ofル乱LlCELL(com仰向田ntF). respectively. A1ler 18days of incubation (after 8白ysfrom the 
inoculation of bacleriwn). cel densilies of S. costatl/m incomponents A. B， and C飢 ddialom 1戸icbacteriwn in 
compartmenls B， C， E and F wer芭delenninedby direcl counting. 







co回cultureof Skeletonema coslatum NIES-324 
with diatom Iytic bacterium 
仁「白印仙伽山i愉加ω釘凶削a叩tionw叩川州山…i託油伽t出川ha
filtration w叩it白ha 0.2μm membrane filter 
40ml of filtrate 
卜U山 ation
molecular weight > 10000 molecular weight <10000 
36m! of filtrate 
concentrated up to about 
2m! by ultrafiltration 
diluted to 4ml by modified 
SWM-III medium 
Fraction A 
250μI 12511 50μI 250μ1 125μI 
+ + + + + 
0μI 125μI 200μI 0μI 125μI 
+ + + + + 
250μI 250μI 250μI 250μI 250μI 
)(5 )(2，5 )(1 )(5 )(2.5 
adj ust pH to 2・3with HCl 
extracted with ethyl acetate 
three times 
evaporated to dryness under 
reduced pressure at 400C 
dissolved in 3.6m! of 




200μI~ mod耐 SWM-IIImedium 
+ 
250μI ~ ~~，:t:d_ :u.lt~e .o_f~S. ~~sω111m 
N1ES-324 (2xlOSceIVml) 
刈~ concentration facter oflytic 
material in each fraction against 
that in original co・c凶uresuid 
incubated at 150C under the fluorescent lump of 35μE'm，2・5，1(12L:12D) for 7 day5 
Fig. 3・9Procedぽeofthe fractionatiOl1 oflytic material in co-cu1turc Ouid白
70 
-圃・・
Fig.3・10Epifluore鈴制民micrographsof Alleromollas sp. A28 atlacking SkelelQnema coslalum N1ES・324.B創=10μm・
八 Partialylyzed cels of S. cos附 umobserved Wlder blue-ltght excitation Note that auto-fluore鈴右Ilceof cWoroplasts 
IS W伺 k















A)では， S. coslalumの希釈培養液に， (1)の 珪藻の溶解過程の特徴
操作によって元の二者培養液に対して 10倍濃 6株のAIleromonas属細菌をそれぞれs.































いうものである。17株中， A5Y， Al1， A13， 
A14及びA20の5株については前者の過程の

























Fig. 3・11 Microscopic observation o[ the protruded 
proωplast of SkelelOllema coslallm NTES-324 lyzed 
by Cylophaga sp. A5Y. Bar=20μtll 
Fig.3・12Microぉopicobscrvation o[ the vacant cells of 
Skeletollema coslatum NJES・324 Iyzed by 
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A8C8ECF A B C B E C F 一Olatom Bacteria αatom Bacteria 
Flg.3・13Lysis of Skeletonema costatum NIES-324 in MILLICELL (∞mpartment C) separated by membrane filter (pore 
s包e，O.4μm)from the outside (∞mpartment F)， in which diatom 1戸icAlteromonas sp. was inωulated. White bar 
indicates the民1number of S. cosωtum in MILLICELL (∞m仰向n叩 tsA，B組 dC) afier 18 days of incubation (after 8 
days from the inoculation of diatom 1戸icAlteromonas sp. tocom戸rtm叩 tsB佃 dF). Black bar indicates the cel 
n凶~berof Alteromonas sp. ininside (compartments B加 dC)加doutside (compartments E and F) of MlLLICELL 
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Fig. 3・15Lysis of Skeletollema costalllm NIES・324by 
Iytic material excreted in co-culture fl凶d.Co・culture
Ouid of S. costalllm叫thdiatom Iytic Alteronrollas 
sp. was∞Ilected afler diatom was∞mpletely lyzed 
Ilnd fractionated according to the procedure 
presented in Fig. 3・9.81lck bar indicates the cel 
numbcr ofS. costatum cultivated明theach [raction 
afler 7days of incubation. Each value indicates ule 
averagc of the duplicates. 












































(Baker and Herson， れている
の細胞内容物の消失がそれぞれ認め
られ，いずれも生菌を作用させた場合と死滅
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Fig.3・14Diatom lytic activity cxcreted in axenic culture 
Ouid of Skeletonenra costatlnr NIES-324. Culture 
Ouid of S. costal刷、.vascollected after 4， 8， 12and 
16days incubation and合actionatedaccording to the 
proccdure presented inFig. 3・9.81ack bar indicates 
the cellnumber of S. costalum cultivated with each 
fraction afler 7白ysof incubation. Each v山 e



























































C割礼 .1.2.5 ‘1 .5翼2.5 .句一 一Fr舵 U酬 A FrlcUon B 
Concentration of Iytic material 
C酬鴨. .5 .2.5 K1 蝿事調2.5 .1 一一Fracllon A Fra.Uon B 
76 
Fig.3・16Lysis of Skelelonema coslalum NIES-324 by lytic material excr宮tedin co-culture Ouid. Co・<:ultureOuid of S. 
COSlalum明thdiatom lytic Cylophaga sp. was collected afler diatom 、~S∞mpletely1戸.edand fractionated according 
to t11C pr∞cdure prescnted in Fig. 3・9.Black bar indicates t11e cel number of S. coslalum cultivated with each fraction 







属 15株について， S. costatwn NIES-324株に対
する作用機作を調べると共に，それらがどの
が， C. antiquaに対する殺藻効果を示すことか 程度の多様性を示すのかについても検討を行
ら，やはり，代謝産物によって殺藻を行うも った。
のと考えられている (lmaiet al.， 1995) 0 S. coslalumを主要構成種とする赤潮の発生
以上のように，これまでに単離された赤潮 初期段階に当たる 1994年 8月 22日に単離さ



























TIlble3・10Relationship between the characteristics of山epr∞ess of lysis of Skelelollema cosωlum NIES-
324 by bacteria and Ule 1戸icactivity excreted into co・eulturefluid 
Characteristic of lie Fractions wherc lytic activity is present 
pr∞css oflysis 
MW・is詮l∞00 MW・is<10∞Oand Both合司ctJons Activity IS not 
eiliyl acetate soluble dctecled tn boili 
fraclions 
Appearance of A5Y A20 AII. A13， AI4 
protoplast 
Disappearance of the AI5，A16，八43，
contents of diatom cel A37， A47 
80th of above A12， A35， A38 A17， A32 




















































































































































































































































































































































































































































Summaη， and Conclusions 
Ecological and physiological studies on algae lytic bacteria 
in lakes and coぉtalwaters 
Atsushi Mitsutani 
ln eutrophic Jakes such as Lake Suwa and Southem Lake Biwa， bJooms of cyanobacteria have occurred in 
eve守 swnmerseasons and have become an object of public concems， especialJy moldy taste and odor 
problems in drinking water. In the Ariake Sea， one of the representative cutrophic coastal waters in Japan， 
blooms of diatoms have frequently∞curred in wilter seasoJ¥s and have damaged to the production ofNori 
(Porphyra spp.) due to出ecompetition between diatom ald Nori for uti1ization of disso1ved inorganic 
nu釘lents
As to the mcchanisms by whlch a1ga1 b100ms deve10p加 dd邸ompose，many detai1ed studies have b民n
reported about the physical and chemical parameters， which may afect a1ga1 grow也andprimary production. 
A few studies have b民nreportcd from Ule vi臥ゆointof the interactions of microorganisms， for example， 
interactions betwccn algae and lytic microbes. 
Various microbes， such as bacteria， phages， actinollycetes， fungi， and amebae have been knowl to have 
出eability to 1yse cyanobacteria. They were∞nsidered to play important roles in reguJating Ule bloom of 
cyanobacteria. ln出isstudy， seasona1 fluctuation of Ule abundan叩 ofsuch algae lytic uucrobcs， es戸ciaUy
bacteria， was investigated by double-layered agar tec1mique in Lake Biwa， inLake Suwa and in the Ariake 
Sea and mechanism of the lysis of algae by isolated lytic bactcria was examined by coculture mcthod inordcr 
to know whether the decomposition of a1gal bl∞ms in lakes and ∞astal waters was reaUy af民 tcdby these 
a1gae Iytic bacteria. 
I. Ecology and physiology of cyanobacteria Iytic gliding bacteria in Lake Biwa and Lake 
Suwa 
(1) Seasona1 f1uctuation of the abundancc of cyanobacteria 1ytic uucrobes was investigated in rclation to伽 t
of bloom-forming cyanobacteria at two stations 日1Southern Lake Biwa in 1985 and at Mes∞osm sited in 
Lake Suwa in 1985 and 1986. Anabaena cylindrica M・1(IAM) was uscd as a host cyanobactcriwn for Ule 
detection of lytic microbes in 1985， whereas Microcystis aeruginosa NIES-99 was used in 1986. ln Lake 
Biwa， the numbers of the Iytic microbes in surfa∞water were in a r加 ge企om102 to 104pfulml at Yabase 
station and from 102 to > 1 04pfulml at Shimosakamoto station. At bOUl stations， esp民taJlyat Yabase stariOl， 
85 
Ouctuation of the number of the Iytic microbes was coπelated well with those of chJorophyll-a concentration 
and the cell number of Anabaena sol1lana， bl∞m-fomllng Sl><矧eslD出1Slake. InLake Suwa， the number of 
the lytic microbes in surfacc water was in a rangc from 100 to 104pfulml飢 dthe Ouctuation of it was 
correlated well with that of chJorophyll-a concentration in surface water in 1986， whcn M. aeruginosa， 
bloom-forming species in this lake， was凶edas a host. The number of 1戸icmicrobes in surfaωwater was in 
a range from 101 to 102pfulml and the flucωation of it was not∞πelated wi出 thatof chlorophyll-a 
∞n叩ntrationin 1985， when A. cylindrica， which had never been a dominant s戸ciesin Lake Suwa， was used 
as a host. 
(2) Bacteria always ∞cupicd the majority in出ecyanobacteria Iytic microbes in both lakes. Eight s回 insof 
cyanobacteria lytic bactcria werc isolated from Lake Biwa and 21 strains were isolated from Lake Suwa. 
百lese29 strains and a strain (LB・1)isolated from the surfa∞water at Shimosak制 otostation in 1984 werc 
gliding bacteria. LB-l was identified邸 Lysobactersp. by its high G+C∞ntent (67%) of DNA and inability 
to fonn Cruiting body or myxospore. Nine strains from Lake Biwa and 11 strains from Lake Suwa isolated in 
1984 and 1985 by using A. cylindrica M・1(lAM) as the host indicated sμcific Iytic activity agamsl 
cyanobacteria belonging to order Nostocales including Anabaena solilaria， bloom forming species in Lake 
Biwa， whereas 10 strains isolated from Lake Suwa by using M. aeroginosa NIES・99as the host in 1986 
indicated specific 1戸icactivity against cyanobacteria belonging to order Chroococcales including M. 
aerugmosa. 
(3) A prote蹴 waspurified from tJle culture臼凶teof a cyanobacteria lytic bacterium Lysobacler sp. LB-l 
isolated from Lake Biwa in 1984 by ammonium sulfate pr∞ipitation， anion-exchange chromatography， 
cation-exchange chromatography (日lrst)，hydrophobic chromatography， cation-exchange chromatography 
(second)， and gel filtration in ordcr. The protease was purified 36-fold， and the final yie1d of itwas 4.0%. A 
molecular weight of the purified en勾rme(LB-l protease A) was estimated as 32，000合omthe elution volume 
al gel印刷tion.Optimum tempera凶reand pH of the en勾岨ewere 5D-60oC and l(ド11，respectively. The 
cn司叩ewass仕onglyituubited by phenylmctltanesulfonyl Ouoride (PMSF) and weakly iru由it叫 by加 tipain，
but not I.J吋ubitedby ethylencdiamine-tetraacetic acid (EDTA)， pepstatin， leupeptin， and phosphoramidon. 
羽leenzyme was∞nsider吋 tobe concemed in the Iysis of cyanobacterial cell by thc bacterium， because it 
could Iyse the cel of A. cylindrica strain M・1(lAM) treated in sodium dodecyl sulfate solution at 100oC. 
(4)百lepr∞css of山 Iysisof A. cylindrica M・1(lAM) by Lysobacter sp. LB・1was exanlined in coculture. 
The number of LB・1incrcased rapidly (up to about 5x 106cclls/ml) aft:er it was inoculated to the culture of A. 
cylindrica切出outlysing cyanobacterial ceUs possibly by using extracellular organic mat1er (EOM) excreted 
by A. cylindrica. The growth of LB・lonωreachedstationary phase and ilie numbcr of LB・1increased again 
afier A. cylindrica reached stationary phase. Wi山theincrease of the number of LB・1，many gr田nclumps 
appeared in cocu1ture. The ccntcr of these clumps contained partially lyzed cells of A. cylindrica and thc 
surface of clumps was covered by a great number of LB・1.Clumps increased in number and in size with山e
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progress of lysis. Clumps Spolll加 eouslydisappearcd wili the completion of the lysls of A. cylindrica. 
Lysobacler sp. LB-} was considered to be an op凹rtunisticpathogen of cyanobacteria， because stationary 
phase cell of A. cylindl官。M・1(以M)was susceptible to protease produc吋 byLB-I， whereas log phase cel 
of it was resist釦 tto protease. 
日.Ecology and physiology of diatom Iytic bacteria in coastal waters of the Ariake Sea. 
(1) Changes in bacterial flora in surface and bot10m waters at two statiols sited in the Anake Sea were 
examined to investigate the rclationship betweell bactcria and bloom-fonning diatoms from December， 1989， 
伽oughFebruary， 1990， Flavobaclerium was dominant (up to 60%) during tle pcriod of small scale bloom 
of a diatom Skelelonema coslalum. Four hundred and sixty two strains of isolat吋 hcterotrophicbacteria 
were screened as to the ability to Iyse S. costatum NIES-324. Among them a s汀ain(A5Y) indicated 位 ong
Iytic activity against S. costatum. Itwas identuied as Cylophaga sp. by its gliding motility and low G+C 
content (32.7%) of DNA. Other strains including 204 strains of Flavobaclenllm which were dominant 
heterotrophic bacteria during ilie bloom of S. costatlln1 did not indicate Iytic activity against S. costallln1 
NIES-324. It was assumed that Flavobaclerium did not contribute directly to thc dccomposition of出e
bloOIl. 
(2) Seasonal fluctuation of the abundance of diatom Iytic microbes was invcstigatcd in rclation to that of 
bloom-form.ing diatoms at two stations in coastal waters of ilie Ariake Sea frOIU J加 uary，1992， through 
February， 1995， maIJuy in wIJlter seasons. S. coslalum NIES・324was used as a host for the dctection of Iytic 
microbes. At bOtll stations， the number of the Iytic microbes in water sample was in a range from <5 to 
104pfu/ml.百lenumbcr of diatom Iytic microbes significantly increased (up to 104pfu/ml) on August 22， 
1994， when a bloom of diatoms， inwhich S. coslatum was domillant， was rising， whereas it slig]ltly IJlcreased 
(up to 102pfu/ml) when blooms， inwhich diatollls belonging to suborder Biddulphiincae such as Rhizosolenia 
sp. or Chaetoceros sp. wcre dOll山1ant，occurred in wintcr seasons. Because bacteria always∞cupied白e
majority in the diatom Iytic microbes during sanlpling periods， 32 strains of diatom Iytic bacteria were 
isolated. AmOllg them， 16 strains were identified as Cytophaga spp.， 9 were as Alteromonas spp.， 4 were as 
Flavobaclerium spp. and 3 were as Pseudomonas spp.， respectively. Alteromonas spp. was dominant in 
diatom lytic bacteria during tle swnmer season of 1994 and on1y バ!Ieromonasspp. was detected on August 
22， 1994， whereas dominant genus was not clear in the白1and winter seasons. Host specificity of 6 strains 
of A lteromonas spp. isolatcd during tJle summer season of 1994 and 16 strains of Cylophaga spp. isolatcd 
during the fal1 and winter seasons was examined. All of them could Iyse diatoms belonging 10 suborder 
Coscinodiscineae including S. coslatum， and could not lyse Gymnodimllm Imkimoloi (Dinophyceae). 
Howevcr， a variety of host range against diatoms belonging to suborder Biddulphiincae and Chattonella 
antiqua (Raphidophyceae) was observed. 
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(3)百lCpr∞ess of the lysis of S coslalum NIES-324 by 6 strains of Alleromonas spp. Isolated during the 
swnmer season of 1994 and 16 strains of Cylophaga spp. was examined microscopically. Cylophaga spp. 
indicated u1fee types of the pr∞ess， 1)appearance of protoplasts， 2)disappearance of thc contents of diatom 
cel， 3)both appearance of protoplasts and disappearance of cel contents， whereas 6 strains ofペIferomonas
spp. indicated the same pr∞ess， disappearance of ceU contents. Their∞c叫turefiltrates were fractionated 
and the existcnce of lytic activity in each合actionwas examined. As to many of bacteria indicated Ule pr∞ess 
of type 1)， lytic activity was detected in Ule合actionof high molecuJar weight (> 1 0000). As to many of 
bactena indicated Ule pr.∞ess of type 2)， lytic activity was dctected in ule fraction of low molecular weight 
(<10000) and ethyl aωtate soluble. It was suggested that the di1Terence of the pr∞ess of lysis was derived 
企omthe difference of Ule 1戸icmaterial produced by bacteria. 
From tJle resuJts of tlis 仰の，it was confmned白ata group of cyanobacteria 1戸1Cgliding bactcria that has 
strong and specific lytic activity against bl∞m-fonning cyanobacterium increased in nUUlber (up ω 
104pfulmJ)叩ththe development of tle cyanobacterial bl∞m in Lake Biwa and Lake Suwa. Ul Ule Ariake 
Sea， it was reveaJed山ata great variety of diatom lytic bacteria was distributed in ilie coastal waters， and 
叩ththe development of the bloom of diatoms， particular group of lytic bactena which had strong lytic 
activity agaulst dommant s戸ciesin bloom-fonning diatoms increased in number (up to 104pfulml) and 
becarnc dominant in diatom 1戸icbactcria. It is suggest吋 iliatilie decomposition of algal blooms in lakes and 
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